Introduction

27
The risk of falling increases with older age (Lord et al., 2003) . Although the causes of falling 28 among older people are multi-factorial, deterioration of balance control is a key factor (Lord 29 older people to stabilise. One simple and easy technique to investigate the effect of ageing 59 on combined AP and ML movement is to examine postural sway in multiple directions 60 (Hageman et al., 1995) . In a previous study (Tucker et al., 2008) , we assessed age-related centre of pressure (COP), trunk and head motion compared to the young. Although age-that represented high fall-risk ( ≥ 1) and low fall-risk (< 1) (St George et al., 2007) . The 120 modified Baecke questionnaire and the Falls Efficacy Scale International (FES-I) were used to 121 determine physical activity levels and the fear of falling respectively of the low and high fall-122 risk participants. The number of falls in the past year was also obtained from self-reports, 123 where a fall was defined as "an event which resulted in a person coming to rest 124 unintentionally on the ground or other lower level, not as the result of a major intrinsic 125 event or an overwhelming hazard" (Lord et al., 1999 
COP and COM related variables
198
The COM was computed from the weighted sum of the centres of mass of the modelled 199 body segments, which were obtained using the full-body VICON Plug-In Gait model. obtained from two trials of maximum voluntary AP and ML sway (see Table 1 
Insert Table 1 about here ML COP amplitudes (F = 6.03, P < .01). The low and high fall-risk groups had reduced AP COP 257 and increased ML COP amplitudes compared to the young (P's < .01) (Figure 2a ). to the young, and the high fall-risk group had reduced ML COP-COM amplitude compared to 275 the young and low-fall-risk groups (P's < .05) (Figures 2b, and 2h) .
Insert Figure 3 about here
Post-transition variables
282
A significant main effect was detected between groups for AP COM (F = 7.11, P < .01) and group (P's < .05) (Figures 4d, and 4g ).
Insert Figure 4 about here
Transition variables
301
A significant main effect was detected between groups for reaction time (F = 24.13, P <
302
.001), movement time (F = 4.82, P < .05), peak raw COP amplitude at the end of movement 303 time (F = 6.92, P < .01), and the AP COP (F = 6.98, P < .01), AP COM (F = 3.96, P < .05), and 304 ML COP-COM amplitudes (F = 11.83, P < .001). Reaction time was slower for the low and 305 high fall-risk groups compared to the young, and the high fall-risk group compared to the 306 low fall-risk group (P's < .05) (Figure 3b ). The high fall-risk group also had slower movement 307 time compared to the young and low fall-risk groups (P's < .05) (Figure 3d ). Peak raw COP 308 amplitude was reduced for the low and high fall-risk groups compared to the young (P's <
309
.05) (mean ± SD; young: 85 ± 18 mm; low fall-risk: 76 ± 20 mm; high fall-risk: 68 ± 18 mm).
310
Compared to the young group, the low fall-risk group also had reduced AP COM amplitude, 311 and the low and high fall-risk groups had reduced AP COP amplitude and ML COP-COM 312 separation (P's < .05) (Figures 4e, 4b , and 4h). 
Post-transition variables
316
A significant main effect was detected between groups for AP COP (F = 5.06, P < .01), ML 317 COP (F = 3.50, P < .05), ML COM (F = 14.37, P < .001), and ML COP-COM amplitudes (F =   318 3.93, P < .05). The low and high-fall risk groups had reduced AP COP amplitude compared to 319 the young (P's < .05) (Figure 4c ). The low fall-risk group also had increased ML COP, ML COM 320 and ML COP-COM amplitudes compared to the young (P's < .05) (Figures 4c, 4f , and 4i). The 321 high fall-risk group had increased ML COM amplitude compared to the young and low-fall-322 risk groups (P < .05) (Figure 4f torque and accelerate the COM in the desired direction is reduced (Winter, 1995 (Hageman et al., 1995 , Blaszczyk et al., 1994 , and fallers compared to non-349 fallers (Delbaere et al., 2006) . As ageing and increased fall-risk are associated with a 350 reduction in the capability to detect sensory stimuli (Lord et al., 2003, Grabiner and Enoka, 351 1995, Stelmach and Worringham, 1985) , the increased non-target sway may be a 352 mechanism to enhance sensory feedback and improve postural stability (Patla et al., 1990) . target direction (Woollacott and Shumway-Cook, 2002 sway. The slower responses of the older groups compared to the young also supports the 364 results of our previous study involving younger and older men (Tucker et al., 2008) . In and increased fall-risk occurred over shorter distances of COP displacement. Given the 368 importance of being able to respond quickly to unexpected stimuli to avoid falls, the 369 negative influence of aging and increased fall-risk to slow reaction and movement responses 370 is important clinically (Grabiner and Enoka, 1995, Stelmach and Worringham, 1985) . Slower , 2006 , Lord et al., 1999 , Maki et al., 1994 . Values are means ± one standard deviation. *Significantly different to Young, P < .05. †Significantly different to Low Fall-Risk, P < .05. PPA = Physiological Profile Assessment; FES-I = Falls Efficacy Scale International; COP = centre of pressure; NA = not available.
